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Dear 1
SUBJECT: | LRS Evaluation - Quotation
Reference: (a) 25X1
In response to Iour request of recent date, we are
submitting our quotation on the LRS Evaluation. The techni-
cal details are described in the attached Reference (a). The
cost breakdown is as follows:
25X1
Engineering, Direct Labor
ILE, 25X1
Material & Other Charges
Sub~-Total
GLA 25X1
Total
Fix
Total Cost Plus Fee §=é1dl12
It is certified that the ILE and GEA estimating rates used
above have been approved by the respective Resident Depart-
ment of Defense Auditor.
The work pr:gosod in Reference (a) can be completed in
fourteen (14) months from the date of acceptance of contract
award. The following reports will be issued in conjunction
with this work:
(1) Final Report covorin? Test Program - Five (9)
.°::2' from date of acceptance of contract
award.
(2) Life Test Supplement - Fourteen (14) months
from date of acceptance of contract award. 25X1
Phis document contalns information affeeting the g .or‘ - é
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25X1
SUBJECT: LIRS Evaluation - Quotation
Page 2 - = 21 January 1939 25X1
This quotation is made subject to your t to
provide the following Government-furnished equipment:
(1) Twoe transmitters
(2) Seven receivers
MI special terms and conditions relating to work
under this gotatim and/or with reference to the basic
agreement, should be provided in writing.
25X1
Attachments: (3) copies of Réf. (a)

25X1
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THIS DOCUMENT CONTAINS INFORMATION AFFRCTING
THE NATIONAL DEFENSE OF THE UNITED SYATES
WITHIN THE MEANING OF THE ESMONAGE LAWS.
TITLE 18, U, & C.. SECTIONS 783 AND 794, T8
TRANZMISSION OR THE REYELATION OF ITS CONTENTY
N ANY MANNER TO AN UNALITHORIZED PERSON
18 PROHIBITED BY LAW,

LRS EVALDATION

25X1
13 Jeanuary 1959 -
PREPARED FOR
25X1
»y
25X1
This Document Consists of..7...... Page. . Foces DB

This I8 COPY....o2 ... 0f7.....Copy, Berles.. Z.....
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25X1

January 1§L9

LS EVALUATION

RURPOSE
The objeet of this proposed program is to obtainm Shrough Sest

and observation, sufficient dats to permit appraisal of perfermanee,
suitability and reliability of the LRS-l system. A sesondary
objective is the generation of conclusions and recommendations
derived from test results, which may improve the usefulness of the
equipment, A final report will be issued at the end of the reguler
test progrem and a life-test report will be 1ssued at the conelusien
of the life-test period.
DISCUSSION

The evaluation program will be divided into three general
catagoriest Laboratory Tests, Field Tests and Life Tests. The labde
oratory tests inolude all tests and measurements of equipment
charscteristiecs which can be compared directly with similear measure-
ments on other apparatus. Laboratory tests should bde made under
controlled sonditions using teshniques and instrumentation which may
be duplisated at any time. Laboratory test results provide the funda-
mental data upon which an evaluation can be made. PField tests are
composed of measurements made under simulated field sonditions %o
provide some indication of expected performanse in actual use, In
general, field test results are not duplicable and cannot provide
a sound basis for objeetive evaluation, Pleld tests and results
when specified and interpreted by the user can provide valuable
information relating to improved application, Life test results

SECRET
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provide indieations of expected squipment life and deterioration
with age. Sinee in this program it is not possible to test a
statistically adequate sampling of equipments and environments,
test results eannot be censidered conclusive. Throughout the
entire test period, the equipment and instruetion material will be
subject tc critieal observation and subjestive appraisal. Sush
obaervations will cover the areas of operation, installation,
maintensnce, general handling precautions, and improved design,

For the tests enumerated, at least two transmitters and seven
receivers will be required. One transmitter and three receivers
are required for Iife tests, as described below, and the remaining
transmitter and receivers are the minimum required for laboratory
and field tests.
TESTS TO BE PERFORMED

While it is beyond the scope of this propossl to desoribe, in
detall, the tests required, the following listing is indleative of
the types of tests to be performed, Included are those measurements
specifically called for by the user. Standard test conditions
applicable to this equipment will be estadblished as soon as possible
after receipt of the units,

I. LABORATORY TESTS
A. Receiver Measurements

Messurements will be made on receivers in the condition received,
One receiver will be aligned and partially rechecked, 3hould a
substantial difference be noted, all recéivers will be re-aligned
and re-tested,

Whaxever possible, receiver measurements will be made using a
CW signal from a precision signal generator. Where pulsed signals
are required, the signal 3onaratgr cutput will be suitably medulated,

SECRET
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Receiver input measurements will be made at the antenna terminals
as determined by ocalibrated signal generater ocutput. Reclever ous-
put measurements will be made as DC at the detector output,

a. Measure detsestor cutput as s funetion of input
frequensy with signals near the limits of dynamie rangs.
b. Determine senter or pesk fregquensy.
ce. Determine dandwidth between 3 &b points,
2. Sensitivisy
&, Messure detector ocutput as a funstion of input
signal from no-signal to a maxisum value, ’
3. Dynemic Range
8, With a pulsed source, measure lower and upper
1imits of signal amplitude which cause the relay to actuate consistently,
4 Pulse Lemgdh Telsrance
&, Vnr;ﬂlnngth of operating pulse and determine
points at which relay fails to operate conniotoneiy.
b, Repeat test with signal limits near extremes of
dynamie range.
5. Contsct Resjstance
a. Measure switoch oontact resistance in terms of
voltage and gurrent for seversl values of current within the
specified limits for AC and DC,
6. Power Source Variations
Messure charagteristics under standard conditions for variations
in powsr supply voltage frem O o 7.5 v, '
a, Current - Current drawn by unit,
b, Bandwidth and Pregueney ~ Measure fregquencies
producing signals 3 db down at detector, Determine bdandwidth and

SFCRET
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e. Sensitivity - Measure detestor output fer
standard on-frequensy inputs. Measure minimum pulsed signal whiech
will produce consistent relay operation,

4. Pulse Width Tolerance - Measure maximum and
minimum pulse lengths whieh will produce consistent relay operation
with standard, input signal.

7. ature and d

a. Vary temperature between 0° and 60°c.

b. Vary humidity between 0-5% end 95-100%, with low
humidity at low tempersture and high humidity at high temperatures.

¢, Perform same measurements desoribed under Powver
source variations and with a battery power supply.

d. Measure power supply voltage.

B. Transmitter Measuremsnts
Meoasurements will be made on one transmitter tuned in aceerdanse
with the instruecjion manual,
Except where necessary, tests will be made with CW operation.
1. Erequemey

a. Prequenoy will be measured as tuned per instrustion
book.,

2. wer ')

a. Power output will be determined by measuring
voltage across the speecifled dummy load,

3. Pulse Width

a. Pulse widths at extremes of pulse width eontrol
¥ill de measured with transmitter as recelived.,

b. Pulse widths at extremes of pulse width sontrol
with eontrol adjusted in accordanee with instruetion book.

SFCRFT
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Power line effects will be measured over ranges of 0-125v, 0250 v
for the 115 v and 230 v settingas, respectively, of the line switeh,

The compensating control will be set at a fixed, median value,
Measurements will be made with the transmitter as tuned at the
nominal line voltage,

a. PFPrequency ~ PFrequensy will be measured,

b. Power Output « Power ocutput will de measured
across a dummy load,

8. Pulse Width - Pulse widths obtainable at the
extreme settings the pulse width eontrol will be measured.

d. Line Power - Power line current and power will
be measured,

S.

8. Vary temperaturs in a range from 0° to 60°C.
b. Vary humidity in & range from O«5% to 95-100%,

with high humidity at high temperature and low humidity at low
temperature,
¢. Perform same measurements listed under Power
Line Variations with fixed line voltage.
I1. PISLD TESTS
A. Recelver
1. Antence Tests
With a fixed transmitter range and antenna height, the signmal
reseived by the receiver wlill be measured at the detector output
for the following antenae,
a, Tuned half-wave doublet,
b. 1/Le=wave straight wire,
8. 1/8-wave straight wire,
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d. 1/l6-wave straight wire.
2. Irregular Operation

a. A random selection of CW, Voice and musical signals
will de fed to the input of the pulse discriminator. FPor each type
of signsl, the time of occurrence of triggering asction will be
measured,

b. Observations of irregulsr trigpering during
1ife tests and bench test will provide remaining information in
this area.

3. Altitude

s, One unit will be subjected to a pressure of
2.5 psi, corresponding to an altitude of 40,000 ft. for one hour,
Operation will be checked sfter return %o ambient conditions,

4. Temperature

&. One unit will be subjected to a temperature of
-68°P for two hours., Operation will be checked after return to
ambient eonditions,

5. Yibration

a. One unit will be subjected to vibration for a
maximum of one six«hour period in a manner to be specified, in
detail, by the customer. Following vibration the unit will be
chesked for proper operation.

é. Drop

a, One unit will be dropped in a manner to be
specified, in detail, by the customer. Upon completion of the
drop, the units will be checked for proper operation,

B, ZTransmitter
1, Antenna Tests

Pleld intensity will be measured at fixed range and antenna

SFCRET
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height for the following nSqunn”C.RET
a, Tned half-wave doublet,
b, l/L-wave straight wire.
¢. 1/8euwave straight wire,
4, 1/l6-wave straight wire.
2. Altitude
a. One unit will be subjected to a pressure of 2.5
psi, corresponding to an altitude of 40,000 feet, for one hour,
Operation will be checked following return to ambient eonditions,
3. Zlsmperature
8. One unit will be subjected to a temperature «65%p
for a period of 2 hours, Operation will be checked following return
to smbient conditions,
4. Vibration
8. One unit will be subjected to vibration for a
maximum of one six-hour period in a menner to be specified, in
detail by the customer, Following vibration the unit will be
checked for proper operatlon,
5. 8 o u
&, Transmitter output will be checked for harmonise
content and parsesitic oscillations,
C. YSTEM OPERAT
Operation of the LRS~1 system will be checked with ﬁn.nluittot
and receiver located in two different rooms on the same {loor and
between rooms five floors apart, Operation will be checked by relay
operation and by signal strength at receiver detester output,
The following conditions will be checked over each of the two
transmission paths,

1. With 1/4 wave antennas on receiver and transmitter,
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2., As above with receiver connected to heating pipes.
3. As above with regeiver connected to water pipes,
4. As above with receiver econnected to power line.
5, As (1) with transmitter connected to heating pipes.
6. As sbove with transmitter connected to water pipes.
7« As above with transmitter connected to power line,
I1I. TEST
A. Transmitter
One transmitter will be operated continuously from a nominal
115-volt power line. By means of a time clock, the transmitter will
be actuated every five minutes. Tests will be made until s failure
osuors or for one year, whichever ls shorter. Periodically, check
measurements will be made of the following quantities.
1. Frequency
2. Output Power
3. Pulse Width
B. Recelver
Three receivers will be operated continuously from battery
supplies with one, two, and three batteries paralleled for the
three receivers. Batteries will be replaced whenever the relay
falls to operate. Relay contacts will be loaded to full rated
current at 115 v. Improper triggering of the relays will be
recorded., Tests will be continued until failure oceurs or for one
year, whichever is the shorter., Periodically checks will be made
of the following quantities,
1. Battery Voltage
2. Sensitivity

3. Frequeney

CONFIDENTIAL
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Throughout the test program, device operation will be observed
speeifiocally for informstion regarding the following:

A, Reliadbility in use and general ltruetﬁral ruggedness,

B. Vulnerability to demage due to mishnndling or wrong
conneotions,

C. Detectability as affected by sudidble noise,

Des Irregular operation of reslays, particulsrly with respess
to actuation rather than failure to sctuste,

E. Apparent adequacy of the instrusction book, This assumess
availadility of a camplete final version,

P. Installation notes which may mske for improved fileld

operation,
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